Results of theoretical researches of the saturated absorption resonance shape in a method of the probing field on V-type of transitions are represented. It is shown that in case of opposite circulary polarized optical fields the resonance is shown in the form of cross, and its form strongly depends on relaxation constants of levels and it can be represented as in the form of a dip, and absorption peak. Thus, the peak form has exclusively coherent character. Atomic transitions are offered, on which observation of the given effect is possible.
Introduction
It is known that action of the strong light fields on a resonant medium leads to nonlinear effects which are shown in the form of change of the density populations of resonant levels (effect of saturation), splitting of levels and an interference of levels -so-called nonlinear interferential effect (NIEF) as result of simultaneous absorption some photons [1] . The effect of saturation has exclusively incoherent character, and two others are caused by coherent processes. The method of a probing field [1, 2] allows investigating the specified nonlinear effects. The resonance registered in this method in the absorption spectrum of the probing field by the resonant gas medium is shown in the form of a dip on the Doppler line contour and carries generally incoherent (populational) character. The coherent processes are shown in a form of the field broadening of the resonance spectrum (effect of level splitting) and as an additive in the dip amplitude (contribution of NIEF). And, the value of the NIEF contribution depends on the direction of propagation of the strong and probing light wave; effect is maximum at unidirectional waves, and in case of opposite directed waves the contribution of effect to resonance amplitude is strongly suppressed (in relation of the uniform width to the Doppler line width of atomic transition). So for the two-level medium under optimum conditions the share of NIEF in amplitude of a resonance doesn't exceed some percent [2] . In spite of the fact that researches on nonlinear spectroscopy of multilevel quantum systems are conducted already for a long time, a situation when the nonlinear resonance in opposite directed waves would be defined by only coherent processes, as far as we know, isn't found until now. There are cases, as in paper [3] where to the observed spectrum features of the nonlinear resonance, having the incoherent nature, NIEF manifestation was mistakenly attributed.
In this work we consider quantum system in which in case of the opposite directed light waves the nonlinear resonance having exclusively coherent nature (without a contribution of populated effects) with characteristic for coherent processes by an interferential form of a spectrum can be observed. Such situation is realized in the V-type of transitions the upper state of which has to breaks up only in the bottom state, and light waves have to be circular polarized with the counter direction of rotation of polarization vectors. A number of atomic transitions on which probably experimental observation of a resonance of coherent type is offered. = -k, and the electric field strength Е  ) with circular polarization. When solving the problem, the saturation of a medium by the probing wave is taking into account under the assumption of its weakness as compared to the strong wave. The gas is assumed to be rarefied enough to neglect collisions. The medium is assumed to be optically thin.
We consider the problem in a coordinate system with the quantization exis along the direction of wave vector k of the strong field. In this coordinate system light fields induces transitions between magnetic sublevels ( Figure  1 ) with variation М = ± 1 (at linear polarization), or transitions with М = +1 or М = -1 (at circular polarization depending on a direction of its rotation).
In solving the problem we start from kinetic equations for a density matrix of the atomic system. According to [1] , the dynamics of diagonal elements of the density matrix ( i =  ii ) in the model of relaxation constants is described by the system of equations:
For off-diagonal elements of the density matrix the next system is valid:
Here Г i and Г ik are the widths of the levels and transitions, Q i is the number of exitation acts of the i-th level per unit time, the summand   ki k k  in system of equations (1) determines the spontaneous decay of the upper state m to the lower state n and is absent in the equations for the populations of upper levels, V and V  are operators of the interaction between the atom and the strong and probing fields. The operators are defined as V = -Gexp(i(kr -t)) +H.с. and
, where the operators G = dE2 , and G  = dE  2 , and d is the operator of the reduced dipole moment of atomic transition. Let's mark, that the given statement of the problem and the obtained solutions are fair both for transitions between exited states, and for a case, when the lower state n is the ground state of atom. In this case the width of the lower state is determined by mean value of the interaction time of particles with the light fields.
 
Following [1] , we seek solutions of the system of equations for the density matrix in the following form (the first harmonic approximation by the difference of wave frequencies  =   -): the diagonal elements are found as
where  s = 2 -  . The substantiation of the given kind of solutions and their accuracies for the V-, Λ-and J = 1-J =1 types of transitions are given by us in works [4, 5] . In the approximation of rotating optical fields the syselements on the allowed and forbidden transitions acte lations of th  m of equations for the density matrix in the considered transition scheme in the stationary case is reduced to a system of algebraic equations for
0 , and r ik  . Taking into account the hermiticity of these coefficients, we write only independent equations for a case of the linear polarized strong field. The equations for a case of the circular polarized strong field are easily received from reduced below, equating to zero one of the circular strength component of strong field.
In a case of the V-scheme (Figure 1 ) popu e lower (0) and the upper (1 and 2) levels are described by a following system of equations:
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In equations (3) The motion of atoms is taken into account by the following ch 
Results of Num
Stationary system of equations (3) -(5) that were o ned above for elemen solved numerically upon varying the values of width of the upper Г m and lower Г n atom levels, the parameter of the radiation branching from the upper level а0 (a0 = A mn /Γ m ) and the intensities of optical fields using the relaxation characteristics of the 1s 2 -2p 8 
Strong Field of Linear Polarization
Results of numerical simulation of the absorp trum of the probing wave of circular polarizat presence of a strong saturating field of linear polarization are presented in Figures 2 and 3 . When the upper state is degenerated the shape of the nonlinear resonance is represented as a dip in the center of the Doppler contour of the absorption line. Its amplitude and width depend on the saturation parameters of optical fields, on width of transition level and on the branching parameter а0. With elimination of the degeneracy (splitting) of the upper levels one can observe a dip of the saturated absorption at the shifted transition frequency in the shape of the absorption line of the circular polarized probing wave (named as РR, the sign of its shift is defined by the sign of circular polarization) and a cross resonance (CR) at the unshifted frequency  тn . Amplitude and sign of the cross resonance depend essentially on the relation between the level widths Г m and Г n and on the branching parameter а0, at the same time, the effect of these characteristics on the parameters of the parent (PR) resonance is expressed much weaker. It is seen from Figure 2 that, depending on the value of the branching parameter a0, anifest itself not only as a dip, but also as an absorption peak. The maximal value of the peak amplitude is reached for the closed transition (for parameter а0 = 1) both when the values of the level widths are similar (Г m  Г n ) and when they are considerably different (Г m >> Г n ). Thus it appears, that at a similar values of the saturation parameters κ s of the strong field, the peak amplitude in case of similar values of level width is considerably larger than the peak amplitude in case of a strong difference between the widths (curves 1 and 5). 
 Here, the differences of level populations are determined via population of the lower level, branching parameter а0 and rates of stimulated transitions W ik as: (1 );
(1 );
is the population of the lower level in the a rong field. In the velocity (balanced) approximation the presence of a cross resonance is associated with amplitudes of the Bennett dips or peaks in the population of the common level. The specificity of the V-scheme is that the common the lower le vel to the third levels (b shape of form and for the dip. However, the functional relatio ona ilar, 1 only the parent resonance will take on the of splitoving atoms. The graphs corre level is vel and, in the absence of the spontaneous radiation from the upper le ranching parameter а0 = 1), a dip in the population of the common level is absent (it follows from (7) that
It is compensated by the arrival of the spontaneously emitted particles. In this case the parent resonance is caused exclusively by the non-equilibrium population of the upper level. Under these conditions, it follows from solution (6) and averaging over the velocity distribution of particles that the populational part in the the CR (the first summand in solution (6)) is represented by the Doppler contour and the peaks (Figure 2 , curves 1 and 5) are caused only by coherent processes (the second summand in (6)), leading to an increase in the absorption coefficient. The performed calculations show that, in the given scheme of transitions, the contribution of coherent processes to the CR shape is maximal at equal values of level widths, and for case of Г m >> Г n their contribution is less almost by an order of magnitude. This is illustrated in Figure 2 by the dependences for two relations between values of level widths both for the CR peak shape (curves 1 and 5) and for the dip (curves 4 and 8).
The effect of the saturating field intensity on the CR peak shape is shown in Figure 3 . Here, for all relations between level widths and any values of the branching parameter, an increase in the strong field intensity leads to an increase in the CR amplitude and width both for the peak n of amplitudes for the peak and for the dip form of the CR in the range of the used intensities of the saturating field appears different. If the CR amplitude in the form of a dip increases by a law close to the square root dependence, the relation of the amplitude of the coherent CR peak under these conditions is of linear character, with the square root dependence for the PR amplitude.
Let us mark the character of influence of the probing field intensity: an increase of the probing field intensity results in decreasing in the amplitude of the Doppler lining contour of the absorption line and in the amplitudes of the cross (for the dip and peak shapes) and parent resonances, thus an increase of the widths of these res nces is observed. However, here we did not take into account a capability of appearance of the spectrum features stipulated by spatial modulation of the nonlinear medium susceptibility in a field of standing waves. These problems were considered earlier (see, for example, activity [6, 7] and reduced links in them). The nonlinear interference effects at the account of saturation by the probing field were calculated also in activity [8] , but only for a case of unidirectional waves, in absence of the cross resonances.
Strong Field of Circular Polarization
The case of circular polarizations of the strong and probing wave is of interest. If the signs of rotation of electric field vectors of the strong and probing waves in a medium are sim place, its shift in the frequency scale will depend direction of rotation of field vectors and a value ting of the upper levels.
In case of the counter circular polarized vectors of fields only a cross resonance will be observed in the absorption line spectrum of the probing wave. The CR is located at the half sum of transition frequencies in the region of the interaction of counter propagating waves with the same group of m sponding to this case are presented in Figure 4 . Here the saturated absorption line shapes, calculated for two values of splitting of the upper levels and a number of values of the atomic transition parameters are shown. It is visible, that for any value of level splitting within the limits of the Doppler line width the resonance is exhibited on the same light wave frequency. And, in the absence of branching parameter (а0 = 1) resonance is represented as the peak of absorption (curves 1 -5). As it was marked above, in this case the population part of the CR is absent, and its shape is caused exclusively by the nonlinear coherent process (NIEF agrees with [1] ). The presented relations (the most obvious are curves 2 and 4) demonstrate the alternating shape which is typical for the NIEF and a decrease in the effect with an increase in the difference between the level lifetimes. A decrease in the branching parameter а0 leads to appearance of the populational contribution and to transformation of the peak form into a dip (curves 5 -8).
Thus, in case of the counter propagating and counter circular polarized waves the observed resonance of saturated y of Sci the center of the unshifted transition line at any value of splitting of the upper levels within the Doppler width of th under certain conditions extremely coherent nature. According to the results of [1] , interference phenomena in the case of counter propagating waves that are absent in the approximation of first nonlinear corrections can appear in the next order with respect to saturation. This fact explains the aforementioned linear character of the increase of the coherent CR amplitude in Figure 2 with the square rooted dependence of the PR amplitude.
In conclusion we shall indicate on a capability of experimental observation of the coherent type saturated absorption resonance. The given resonance will be realized only in the V-type of transitions in atoms 
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